in importance. Older adults not only make up a growing part of the world's population, but the societal changes and scientific advances that precipitated population aging further emphasize individual choice. Biomedical breakthroughs have reduced early-life mortality from acute diseases, and thus more people live long enough to develop chronic conditions that require ongoing management (https://cdc.gov). With growing efforts to empower patients [1] , older patients are now more engaged in their medical choices than ever before. Moreover, as active life spans are lengthening, traditional models of retirement are becoming obsolete and older adults are faced with momentous choices about phased retirement, latelife career changes, and the management of various sources of retirement income (https://census.gov). Of course, an aging workforce also raises questions about older employees' ability to make sound choices in occupational settings.
Introduction
As population aging extends beyond industrialized nations (https://esa.un.org/unpd/wpp), a better understanding of age differences in decision-making is gaining work that integrates different lines of research within the aging and decision-making literature ( Fig. 1 ) . At its core, the framework builds on process approaches [6] [7] [8] which consider decision-making as a multistep, recursive process in which people's evaluations of a given outcome feed into their approach to future decisions.
Regarding potential mechanisms, the framework differentiates between cognitive, affective, and motivational factors along with their underlying neural substrates. In line with dual-process models of decision-making [4] , this framework acknowledges that the balance between analytical/deliberative and experiential/affect-rich processes may shift with age as decrements in some areas are compensated by others.
Further, following the ecological rationality framework [3] , age-related changes in decision-making capacities and strategies should not be evaluated in isolation but considered in terms of their relative fit with the structure and contingencies of the surrounding environment. To capture the role of such factors, Figure 1 differentiates between task characteristics (e.g., outcome domain, task type) and contextual factors (e.g., laboratory vs. life, culture) and highlights the importance of overarching ecological fit.
In the following sections, I consider empirical evidence for each component of this framework, beginning with age differences in specific steps of the decision process and then turning to underlying mechanisms and potential moderators. A comprehensive review of the literature is of course beyond the scope of this brief review. Instead I highlight key papers within each area exemplifying both convergent streams of evidence and apparent contradictions, with the goal of reconciling disparate findings and identifying research gaps.
Age Differences in Steps of the Decision Process
Contemporary views of decision-making propose a multistep, recursive process ( Fig. 1 , bottom) in which each higher-order step entails lower-level choices. Con- sider "Jane," who is purchasing a new car. First, she identifies the need for a decision to be made (e.g., her old car is starting to show signs of wear) and she chooses to select a new one. Alternatively, she may avoid the decision by postponing her purchase or asking a trusted friend to choose a car for her. Next, Jane begins to search for relevant information and makes decisions on what sources of information to consider (e.g., advertisements, reviews) and when to stop the search. She then employs strategies for evaluating the available information. She may consider one car at a time or compare specific features across several cars at once, and she must manage trade-offs between immediate and long-term outcomes (e.g., purchase price vs. maintenance fees) and weigh potential risks (e.g., safety ratings). The process culminates in decision implementation -the actual purchase of the car -followed by post-decision evaluation based on subjective criteria (e.g., driving experience) or objective criteria (e.g., fuel economy). These evaluations, in turn, inform Jane's future car purchases. This is, of course, an idealized model. Realistic choices may skip or condense steps and relegate lower-level choices to automatic preferences rather than conscious processing. Laboratory tasks, in turn, tend to isolate specific elements such as information search, strategy selection, temporal trade-offs, or risk-taking. Nonetheless, a process approach proves useful in capturing broad trends in aging and decision-making as noticeable age differences found at each step along the way.
To begin with, older adults are less likely than their younger counterparts to engage in decision-making in the first place and often bypass the entire process through choice delegation, deferral, or avoidance [9] . This tendency appears in both hypothetical laboratory tasks [10] and realistic choices [11] .
Once engaged with a decision, older adults' information search tends to be less exhaustive than that of younger adults. They prefer to choose among fewer options [12] , review fewer pieces of information, and often make their decisions more quickly [13] . Older age is also associated with a preference for personally relevant information [14] , but reduced sensitivity to the sources of information [15] .
Once information has been acquired, it needs to be evaluated. In this phase, age differences are seen in both the weight assigned to different characteristics and the strategies used to trade them off against each other. In general, older decision-makers favor strategies that are less complex and systematic [16] . For instance, when information is presented in a table, younger adults tend to use alternative-based strategies that trade off different characteristics within a given option, whereas older adults tend to use attribute-based strategies that compare a single characteristic across options [17] . Older adults are also more likely to use heuristic strategies such as satisficing (i.e., choosing the first alternative that meets a given standard [18] ), and they tend to draw more on their prior experiences and emotional responses than their younger counterparts [ 4 , although see 19 ] . Targeted streams of research have examined how the weighing of specific characteristics varies with age. For instance, studies examining trade-offs between immediate and delayed outcomes suggest that older age is associated with reduced sensitivity for temporal delays [for a review see 20 ] . Research on age differences in risk-taking, in turn, indicates that older decision-makers are somewhat less willing to take risks than their younger counterparts [21] , although this pattern is more prominent when trading off risk against certainty as compared to trading off two risky options [22, 23] . However, within each of these research streams, there is significant heterogeneity across domains and paradigms, indicating a role of moderating factors, to which we return below.
The eventual implementation of a decision is followed by post-decisional evaluation. From a subjective point of view, there is converging evidence that older adults consider their past choices more favorably than younger adults: They report higher post-decisional satisfaction [24] and lower regret [25] . This has raised concerns that older adults may be less able to learn from poor decisions, especially when outcomes are ambiguous [e.g., 26 ]. Thus, the feedback loop to incorporate past decision outcomes into future choices may be less pronounced with age.
Research on objective decision quality, in turn, is surprisingly equivocal. In part, this is due to difficulties in defining the "best choice" in realistic decision scenarios. In healthcare settings, for example, the optimal course of action may vary depending on the age and physical health of a patient [11] . However, even standardized scenarios show significant heterogeneity, which suggests that age differences in decision quality depend on the specific types of processing required. In the following section, we consider such mechanisms in more detail.
Potential Mechanisms behind Age Effects
Cognition Age differences in cognitive abilities have long been considered as the primary factor behind age-related vari-ations in decision strategies and outcomes [e.g., 5 ]. Over the decades, however, the field has shifted from a onesided emphasis on age-related limitations towards a more differentiated understanding. Perhaps most importantly, one must distinguish between steep cognitive decrements associated with dementia and terminal decline [27] , which severely limit decision-making abilities, and more subtle effects of healthy aging [28] , which are the focus of the present review. Within this realm, one may further differentiate between deliberative, resource-intensive processes associated with acquiring and manipulating novel information (i.e., cognitive mechanics or fluid intelligence) and experience-based, intuitive processes that govern much of our everyday functioning (i.e., cognitive pragmatics or crystallized intelligence [4] ).
With regard to cognitive mechanics , decades of research have documented significant age-related declines in processing speed and working memory [28] , which may impose limits on predecisional information gathering and impair strategies that require multiple simultaneous comparisons. Moreover, age decrements in inhibition [29] may increase the intrusion of task-irrelevant information and bias decision-makers towards default responses. More broadly, limitations in executive functioning may hinder the strategic allocation of resources across different components of a task [28] . In combination, these effects are likely to impair older adults' performance in complex decision scenarios, especially if time is limited and relevant/irrelevant information is intermingled. In some contexts, however, decrements in deliberate processing may benefit decision quality. Limited working memory, for example, may facilitate the identification of certain associations [30] , although support for this "deficit attenuation hypothesis" is limited to specific task contexts.
Research on cognitive pragmatics , in turn, has documented that experience-based skills and generalized world knowledge continue to accumulate over the life span and remain largely intact during healthy aging [28] . Thus, older adults may be able to maintain sound decision-making by drawing on domain-specific knowledge and expertise [31] . Moreover, as decision-makers become experts in an area, they shift from analytical, exhaustive decision styles to heuristic, rule-based styles that entail a lower cognitive load [32, 33] . In combination, leveraging prior experience and utilizing heuristic strategies are likely to benefit older adults' decision quality [34] . There are, however, some important caveats. The benefits of crystallized knowledge are most relevant in familiar scenarios, and because of age decrements in source memory [15] , older decision makers may not always be sure whether a given piece of information is applicable to a certain context. Some knowledge domains, such as healthcare contexts, also experience rapid knowledge turnover, which may render some aspects of prior knowledge obsolete. Further, although heuristic approaches economize cognitive effort, they can give rise to systematic biases [35] . It is therefore reassuring to note that older adults do not apply heuristics indiscriminately. Instead, age effects vary across types of heuristics and appear to be driven by factors beyond cognitive aging, including emotional and motivational constructs [35] .
Emotion Dual process models of decision-making acknowledge that any decision that is worth making hinges not only on "cold" cognitive reasoning but also on "hot" emotional aspects [4] . The latter can be further differentiated into incidental affect (i.e., decision-independent mood states) and integral affect (i.e., affective responses to decision alternatives). Some decisions may also elicit trade-off aversion , which is associated with challenging aspects of the decision process itself rather than with specific decision outcomes [36] . Optimal choices require decision-makers to balance "hot" and "cold" reasoning and downregulate incidental affect and trade-off aversion to focus on integral affect.
Research on emotional aging suggests that -in some respects -older adults may be better prepared for these challenges than their younger counterparts. Mental health and emotional well-being remain fairly stable in healthy aging [37] , and emotion-regulatory strategies show an age-related shift from response-focused strategies that downregulate aversive emotions after they occur to antecedent-focused strategies that proactively avoid them [38] . Affective forecasting, the ability to anticipate one's future emotions, is also well preserved, and emotionally salient task content appears to be selectively spared from age-related cognitive decrements in fluid cognition [39] . These trends in emotional aging may boost older adults' decision quality. Positive mood, for example, facilitates the downregulation of task-irrelevant affect and fosters creativity [40] , and accurate affective forecasting may forestall short-sighted decisions and limit post-decisional regret [25] . Moreover, older adults may utilize the so-called affect heuristic and leverage the integral affect elicited by different decision options to augment more deliberative forms of processing [41] .
However, the age-related emphasis on emotions also raises concerns about potential biases. Numerous studies have documented an age-related preference for positive over negative material, and this "positivity effect" [42] extends to the decision process [24, 22] . Conceivably, this could limit older adults' consideration of negatively valenced characteristics that are nonetheless crucial to many choices and lead them to evaluate their past choices as overly positive, which could forestall future learning.
To appreciate the influence of emotional aging on decision-making, a better understanding of the underlying mechanisms is required [for a review, see 43 ] . Although some have suggested that the positivity effect is due to cognitive limitations, older adults with high cognitive functioning are actually more likely, not less likely, to show the effect [44] . Moreover, there is evidence for ageassociated changes in motivational priorities that allow older adults to flexibly adjust decision-making strategies based on priorities and task demands [43] .
Motivation
Life span theory [45] , a prominent meta-theoretical perspective on adult development, notes that later life is characterized by a preponderance of losses over gains. As a result, motivational priorities are thought to shift with age from promotion and growth towards maintenance and loss prevention [46] . Moreover, older adults appear to reorient from an emphasis on outcomes (which may be increasingly out of reach in later life) towards the processes or means of goal pursuit [46] . In the context of decision-making, the proposed shift from promotion to prevention maps well onto the age-related tendency to prefer certainty over risk [23] . A greater focus on decision processing (as opposed to outcomes) may also explain why older adults are more sensitive to emotionally challenging trade-offs [10] .
Life span theory further proposes that older adults maintain high functioning by engaging in selective optimization with compensation (SOC), a process by which individuals select personally relevant areas of functioning and optimize them through targeted allocation of resources while compensating for age-related losses in other areas [45] . Consistent with processes of selection and optimization, older adults were found to expend greater effort in judgment and reasoning tasks when personal relevance is high [14] . The age-related tendency towards decision delegation [9] , in turn, may reflect compensatory processes for nonessential types of decisions.
Beyond age-related losses, shifts in time horizons may affect decision-making as well [for a review, see 20 ] . According to socioemotional selectivity theory [47] , limitations in time perspective lead to a reallocation of goal priorities from future-oriented goals such as information seeking and network building to present-oriented goals aimed at strengthening social ties and savoring the present moment. In the context of decision-making, limitations in future horizons have been linked to a prioritization of positive information [24] and lower susceptibility to certain decision biases such as the sunk cost fallacy [48] . Older age is also linked to a greater sense of continuity with past and future selves, which may account for age-related improvements in affective forecasting and the reduced tendency to discount future outcomes [49] .
Neural Substrates
Taken together, research on the mechanisms behind age differences in decision-making paints a complex picture in which changes in deliberative and experiential resources interact with affective and motivational factors. Over the last two decades, rapid advances in imaging techniques have begun to yield insights into the neurobiological bases of such effects.
Mirroring trends in behavioral research, inquiries into the neural substrates of age differences in decision-making branched out from an initial focus on medial temporal and lateral regions -implicated in cognitive processes such as attention and memory aging -to prefrontal regions associated with executive functioning, frontostriatal pathways associated with the processing of rewards, and limbic regions associated with affective processing, to highlight just a few recent advances [2] . Figure 1 reflects these developments by acknowledging the role of neural substrates not just for cognition but also for affect and motivation.
These inquiries have offered critical new insights, such as evidence for age-related variations in the neural representation of rewards [50] . However, our understanding of the neurobiological substrates of age differences in decision-making still remains much more advanced with regard to cognitive components as compared to motivational and affective factors. At present, little is known about the neural signatures behind active compensatory processes such as SOC and the age-related shifts towards heuristic, affect-rich, and experiential processing that are implicated by behavioral findings. To map such dynamics, we need to move beyond the present focus on specific brain regions towards age-related changes in decision-relevant brain networks (e.g., dorsal attention and frontoparietal control networks) as well as the coupling across different networks [51] . In conducting this work, it will be critical to control for relevant task characteristics and contextual factors that were found to moderate age differences in decision-making.
Moderating Factors

Task Characteristics
Perhaps the most "consistent" finding about aging and decision-making is the dependence of age patterns on specific task characteristics. Typically, age differences are attenuated for scenarios that are high in personal relevance, most likely because -consistent with the SOC framework -older adults are more willing to expend effort in such scenarios [14] .
Age effects also vary across domains. For instance, older adults tend to be more patient than younger adults in waiting for delayed outcomes in the monetary domain [20] , but less patient in the health and interpersonal domain [52] . This age-related emphasis on health and social contact is consistent with socioemotional selectivity theory [47] , which proposes that limitations in future time lead older adults to optimize well-being in the present moment. In some cases, personal relevance and decision domains may also interact with each other. English and Carstensen [53] , for example, found that the age-related positivity effect in predecisional information search was attenuated in the health domain, relative to the consumer and interpersonal domain, but only among older adults in poor health for whom the stakes were higher.
Even within a given domain, decision outcomes depend on the degree of fit between aging minds, strategy use, and task characteristics ( Fig. 1 ) . Consistent with age decrements in fluid cognitive resources, for example, age effects are more pronounced for task components with higher computational demands and time pressure [16] . Further, consistent with age trends in motivation, responses to task frames vary by age, with older adults showing greater sensitivity to frames that emphasize positive over negative information, gains over losses, and emotional meaning in the present over preparation for a distant future [for a review see 54 ]. Such findings highlight the importance of judicious research practices to track relevant task characteristics and examine their relative consequences for younger and older decisionmakers.
Contextual Factors
Beyond task characteristics, a comprehensive understanding of aging and decision-making must acknowledge the role of context. A broad distinction can be drawn between laboratory and real-life contexts . Although laboratory studies are important because they allow for the systematic manipulation of task characteristics and the thorough tracking of mechanisms, they tend to rely on hypothetical outcomes that are not likely to elicit maximum effort from resource-constrained older adults [2] . Realistic settings, in turn, involve consequential outcomes, but their richness makes them challenging to study. Moreover, the predominant choices that people face may vary across the life span, and -aside from rare cases where decisions can be studied "in action" -research on real-life decisions often relies on self-reports that may be subject to age-related positivity effects or memory biases.
Real-life decisions are also more likely to be embedded in a social context . The degree of others' involvement can be mapped along a continuum ranging from fully autonomous choices over joint decisions incorporating advice from others to full delegation of a choice to another person [55] . As noted previously, evidence suggests that younger adults' decisions are closer to the autonomous end of this continuum, whereas older adults show a tendency towards delegation. In part, this may reflect attempts to regulate decision-related affect or manage limited cognitive resources. However, at least in the medical domain, older patients may also be discouraged by physicians and other stakeholders from taking an active role [11] . Confidants and family members play a key role in older adults' choices as well, and the age-related emphasis on emotionally meaningful relationships [47] may make older adults particularly responsive to the wishes of close others. Currently, systematic research on dyadic choices among aging couples or among adult children and their aging parents is missing and further research is required before general conclusions can be drawn [for a review, see 56 ] .
More broadly, research on aging and decision-making would benefit from a systematic consideration of historical context and cohort differences . Because the field has relied predominantly on cross-sectional designs, it can be difficult to disentangle the effects of birth cohort and chronological age. In the healthcare domain, for instance, pre-WWII cohorts were socialized to defer to physician's authority, whereas baby boomers and their offspring emphasize active involvement and individual choice [1] . As the medical field shifts towards shared decision-making, the passive stance among current cohorts of older patients may not extend to future generations.
Finally, the field needs to consider the role of cultural context . Culturally shared beliefs about aging often take the form of generalized stereotypes that neglect individual variations and do not accurately reflect reality. Although there is some degree of cross-cultural variation, older adults around the world are perceived to have low- 146 er physical and cognitive resources than younger adults [57] . Culture also determines what kinds of behavior are seen as "appropriate" for older adults within a given society [57] . In combination, cultural norms and aging stereotypes may affect decision-making. First, they may skew older adults' decision preferences towards options seen as age appropriate (e.g., in healthcare or consumer choices). Second, the implicit activation of negative age stereotypes may interfere with older adults' cognitive performance by drawing resources away from the task at hand, an effect known as "stereotype threat" [58] . Finally, aging stereotypes among collaborators in the decision process may inhibit effective communication and lead to a disregard of older adults' input [11] .
Conclusion
Taken together, this review reveals a complex picture highlighting both strengths and weaknesses of older decision-makers and implicating a host of mechanisms that likely contribute to age-related variations in people's choices. Importantly, such mechanisms may manifest themselves in different ways along the decision-making process and they may interact with each other to amplify or attenuate each other's consequences. A key dynamic involves age decrements in core decision-making resources (e.g., fluid cognitive processing), compensatory processes (as described by the SOC framework and other motivational accounts), and life-long growth in areas such as experience and emotional processing. Furthermore, the size and direction of age effects depends on the presence of moderating factors as well as the specific context in which a decision is made. The proposed conceptual framework ( Fig. 1 ) captures key elements in this rich body of work, outlines their relation to each other, and thus sets the stage for evaluating the adaptive fit among mind, environment, and strategy, as outlined in the ecological rationality perspective [3] .
Of course, the inherent breadth of this framework goes well beyond the scope of being implemented in a single study. Instead, it is meant to encourage researchers to situate their lines of work within the broader context of the field in order to identify related work, consider alternative mechanisms, and at least control (if not experimentally manipulate) relevant task characteristics and contextual factors. The benefits of an integrative approach are exemplified in recent work by Pachur et al. [22] , which disentangled cognitive and motivational factors during age differences in risky choice and found that the relative role of these factors varied for the gain versus loss domains, thus reconciling some of the apparent discrepancies in the prior literature.
Mapping existing research and theories onto this framework will also facilitate the identification of research gaps. Regarding the decision process, for example, much is known about age differences in information search and strategy selection, whereas decision identification and engagement, postdecisional evaluation, and learning during sequential choices are relatively poorly understood. Similarly, with regard to outcome domains, there is a disproportionate emphasis on hypothetical monetary, health, and consumer choices with a relative neglect of other domains, most notably interpersonal choices. Ultimately, the framework encourages the development of more integrative theoretical accounts that span across multiple components and mechanisms to obtain a differentiated understanding of how we shift (or maintain!) our approach to life's choices as we age.
